Developmental changes in phosphorylation state of neurofilament proteins in the chick embryonic optic nerve.
Developmental changes in the phosphorylation state of neurofilament proteins (NFPs) in the chick embryonic optic nerve were histochemically and biochemically studied using monoclonal antibody (MAb) 82E10 specific to the highly phosphorylated components of high (180K)- and middle (160K)-molecular-weight subunits of neurofilament (NF) in the chicken. Cross sections of developing embryonic optic nerve were studied by enzyme immunohistochemistry using this MAb. The staining pattern showed marked changes with the developmental stage. In 6-day embryos (E6) the entire cross section was stained, whereas in E10 only about a ventroposterior half of the cross section was stained. In E14 nearly the entire area of the cross section became unstained. Thereafter, the immunoreactivity reappeared and gradually increased, such that in E20 the entire cross section became immunopositive again. Electrophoretic and immunoblot analyses were made on optic nerves dissected out of embryos of various stages. The 82E10 immunoreactivity at the position of NF-M underwent a transient loss in E14 in parallel with the time course of histochemical change. Two-dimensional gels stained for protein further showed that the highly phosphorylated form of NF-M is transiently lost from embryonic optic nerve in E14, while the less phosphorylated form persists throughout the embryonic developmental stages. In order to understand the orderly loss of the 82E10 immunoreactivity in relation to retinotopic and chronotopic organizations of the fibers in the embryonic optic nerve, retinal injection of a fluorescent dye DiI as an anterograde tracing marker for selected fibers was utilized. An ordered arrangement of the fibers was present within the embryonic optic pathway, suggesting that the orderly loss of the 82E10 immunoreactivity in the embryonic optic nerve reflects the chronological order of the optic axons. These changes in the phosphorylation state of NFPs in the embryonic optic nerve presumably reflect dynamic changes of the neuronal cytoskeleton at certain stages during development.